A new rigid-rotor Vlasov equilibrium is obtained for an intense, axisymmetric chargedparticle beam with uniform density in the radial direction propagating through a periodic solenoidal focusing field. The beam envelope equation is derived, and examples of periodically focused rigid-rotor Vlasov equilibria are presented. Statistical properties and possible applications of the present beam equilibrium are also discussed.
A fundamental understanding of the kinetic equilibrium and stability properties of an intense charged-particle beam in periodic electric and magnetic fields is important to the development of advanced particle accelerators and advanced coherent radiation sources for a wide range of applications [1] [2] [3] . Until this paper, the Kapchinskij-Vladimirskij (KV) equilibrium [4] has been the only known collisionless (Vlasov) equilibrium for continuous intense charged-particle beams propagating through either an alternating-gradient quadrupole magnetic focusing field [4, 5] or a periodic solenoidal focusing field [5, 6] .
Studies of the KV beam equilibrium and its stability properties [1] [2] [3] [4] [5] [6] [7] have contributed significantly to the physics of intense charged-particle beams.
A large body of literature exists on the Vlasov equilibrium and stability properties of rotating nonneutral charged-particle beams propagating parallel to a uniform solenoidal focusing field B e z 0 r [8], where B 0 = const., dating back to the original work of Davidson and Krall [9] . In the present paper, it is shown that there exists a rigid-rotor Vlasov equilibrium for an intense charged-particle beam with uniform density in the radial direction propagating through a periodic solenoidal focusing field. In the present analysis, the beam is assumed to have a uniform density profile in the radial direction, and a rigidrotor angular flow velocity in addition to a constant axial velocity β b c . As special limiting cases, the present analysis includes both the familiar KV equilibrium for an intense beam propagating through a periodic solenoidal focusing field [6, 8] , and the familiar uniformdensity rigid-rotor Vlasov equilibrium in a uniform solenoidal field [10] . The beam envelope equation is derived and used to determine the axial dependence of the outer beam radius. Statistical properties and possible applications of the present beam equilibrium are also discussed.
We consider a thin, continuous, axisymmetric ( ) 
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and prime denotes derivative with respect to s . The canonical transformation in Eq. (6) can be obtained by successive applications of the generating functions ( 
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respectively. Because the beam rotates macroscopically as a rigid body at a rate that is a periodic function of the axial propagation distance s , we refer to the Vlasov equilibrium described by Eq. (12) as a periodically focused rigid-rotor Vlasov equilibrium. As a third statistical property, the beam equilibrium described by Eq. (12) has the effective transverse temperature profile (in dimensional units) To summarize, a rigid-rotor Vlasov equilibrium has been obtained for an intense charged-particle beam propagating through a periodic solenoidal focusing field. In the present analysis, the beam has a uniform density profile in the radial direction, and a rigid- 
